A computer pattern recognition system, RAPID, was used to measure the spontaneous activity of male Sprague-Dawley rats during six observational periods distributed over 11 days after a single oral dose of triethyltin bromide (TET) at 3 or 5 mg/kg. These observational periods were distributed between those taken under red light conditions during the animals normal dark cycle (Days 2, 7, and 10 after exposure) and those taken under white light conditions during the animals normal light cycle (Days 3, 6, and 11 after exposure) . Significant disruption of the normal behavioral patterns were observed on Days 2 and 7 for the 3 mg/kgexposed group and on Days 2,3,6,7, and 10 for the 5 mg/kg-exposed group.
INTRODUCTION
ECENTLY THERE HAS BEEN DEVELOPED a computer pattern recognition system called RAPID (an acronym for R Rodent Activity Pattern Identification Device)"," which has been used to study the spontaneous motor behavior of rats. To date, the studies undertaken using this system have resulted in no observed disruption of beha~ior,'~' behavioral patterns of hypera~tivity,''.~' or behavior whose human equivalent is best characterized as retardation or cognitive impai~ment.'~' Previously, hypoactivity has not been observed in any of the studies done with the RAPID system. Since hypoactivity often is the principal behavioral consequence of exposure to neurotoxic agents, particularly those involved in industrial exposures, we sought to demonstrate that the RAPID system is capable of detecting hypoactive behavior when such behavior is expected.
The behavioral effects of triethyltin have been extensively ~tudied'~-'~' and hypoactivity has been frequently observed."'-'3'To test the RAPID system, we chose to design our experiment so as to replicate some of the dosage levels and test conditions used in a study by Bushnell and Evans."7' This experiment studied the diurnal patterns in the home cage behavior of rats following exposure to 1.5, 3.0, and 5.0 mg/kg TET. They found that horizontal and vertical home cage activity were decreased in a dose-related manner by a single oral dose of 1.5, 3.0, or 5.0 mg/kg at two days postexposure. The decrease in activity was observed only during the nocturnal period, TET did not alter activity levels during the light period. With the exception of postexposure Day 3, horizontal and vertical activity was suppressed in the 5 mg/kg group for the final 2-h epoch during the nocturnal period on Days 2-10. By 16 days postexposure, recovery was evident in all rats surviving exposure. Given these findings, the present experiment was designed to measure motor activity with the RAPID system for a period of 11 days following single oral exposure to 3.0 and 5.0 mg/kg TET. A total of six observation sessions were recorded, three were taken during the dark period on Days 2,7, and 10 postexposure; and three during the light period on Days 3 , 6 , and I I . This test schedule (see Fig. I ) allowed a sufficiently focused comparison with data previously reported by Bushnell and Evens.' ")
METHODS

Subjects
Sixty-four Sprague-Dawley male rats of approximately 16 weeks of age were obtained from Laboratory Animal Resources, Iowa State University. They were housed in individual suspended wire-bottom stainless-steel cages in the Laboratory Animal Resources facility and were given food and water ad libitum. A 12-h light (0300-1500) to 12-h dark cycle was maintained for the animals for a period of at least two weeks prior to, and during the experiment. The animals were divided randomly as 15 controls and 15 exposed animals for the 3.0 mg/kg study and 17 controls and 17 exposed animals for the 5.0 mg/kg study. (The studies were conducted at different time and the number of pairs of rats depended upon the number available at the initiation of the study.)
Apparatus
The details of the RAPID system and the observation environment already have been described.('.2' Briefly, the apparatus consists of an IBM-PCIAT microcomputer equipped with a FG-101-AT video processor manufactured by Imaging Technology Inc., Woburn, MA. The video processor takes binary video images (256 X 256 pixels) simultaneously from two video cameras (RCA Model 101). One camera views the observation environment from above, the other from the front. The observation enclosure is made of Plexiglas and can be described best as having a trapezoidal shape at the top and bottom, where the two trapezoids are separated by 23 cm. The top tpapezoid has parallel sides 41 and 32 cm in length separated by 23 cm. The parallel sides of the bottom trapezoid are 50 and 38 cm long, separated by 30 cm. The common wall between the chambers has six 1.2-cm diameter holes. The RAPID system and the observation environment are shown in Figure 2 . The observation enclosure is housed in an isolated room which is lighted with either white or red incandescent lights. All testing was conducted in this facility and animals were transported to the test environment in a light-tight animal carrier.
FIG. 1. Experimental schedule for collecting data after TET exposure. The shaded segment represents the dark portion of the diurinal period of the animals. The boxes numbered 1 through 6 show the temporal location of the six observational periods.
FIG. 2.
Major hardware components of the RAPID system. The area enclosed by the dashed lines includes only the equipment necessary for collecting data.
TET exposure
Triethyltin bromide was dissolved in 15% ethano1:distilled water at concentrations of 0,0.90, and 1 .50 mglmL. Dosage was gdministered by gavage between 1400 and 1600 h on Day 0 in a volume of I .0 mLi300 g body weight. Each group of rats thus received a single oral dose of 0 (32 rats for two control groups), 3, or 5 mg/kg TET Brand 0.4 g/kg ethanol from the vehicle. Dosage is expressed as the formula weight, of which the tin moiety constitutes 42%.
Behavioral tests: RAPID
All RAPID observational periods were scheduled between either 0700 and 1100 (white light data, referred to as light) or 1900 and 2300 (red light data, referred to as dark). For each observation session a pair of rats, one control and one exposed, were simultaneously placed in separate chambers in the observation enclosure. The rats were separated by a clear partition with small holes, which allowed the animals to see and smell each other during the observational period. For the initial and all subsequent observation sessions during the course of the experiment, the same two animals were paired together. The rats were observed for a period of 15 minutes during which binary video images were taken from two video cameras at a rate of one frame per second. The binary video images were stored to disk and later transferred to an Apollo DN4000 for pattern analysis and behavioral classification.
Behavioral taxonomy
The behaviors identified by the computer in this experiment consisted of five major body positions: stand, sit, rear, walk, lying down; and eight modifiers: blank (no recognized activity), groom, head turn, turn, look, smell, sniff, and wash face. The taxonomy employed with the RAPID system is a modified version of one previously used."" Using the terminology of Sackett and co-workers this taxonomy is a molecular taxonomy, in that, "the system defines categories as closely as possible to specific motor actions, postures, gestures, facial expressions, objects, and directions of actions."''9' The I3 "molecular acts" can be combined to form what Sackett describes as a molar taxonomy, in that, "categories combine a number of actions, directions, and objects of behavior into generic classes defined by the function or outcome of the motor action^.""^' These molar categories are referred to as "combined acts." The time structure of the major body positions and modifiers had previously been used by other authors to identify groups in the time structure of some acts.'20' The groupings noted were arbitrarily labeled "grooming," "exploratory," and "attention." Each of the 5 major body positions and 8 modifiers is assigned to one of the "combined act" categories, and when the body positions and modifier acts cooccur, the combined .act categories are paired. For the relationship between the "regular acts" and the "combined acts" see Table 1 . 
Data analysis
Four measures of spontaneous behavior were used, namely: (1) the average horizontal movement during observation sessions, (2) acount of the average initiations of each behavioral act, (3) a measure of the total time that each act was performed, and (4) a measure of the time distribution of the average initiations of each act and of sequences ofjoint acts. The first three are similar to those incorporated in a variety of activity studies, but the fourth is unique to data generated with time-lapse photographic or with computer pattern recogni-Calculation of movement. The difference between the center of mass of the animal in successive observations, as measured by the vertically oriented video camera, was taken to be the measure of the horizontal movement between these observations. For each animal this was summed for the 899 differences possible during the 900 observations in the 15-min observational session. The average and the standard deviation were calculated for the control group and for the exposed group and these measures were compared using a two-tailed t-test. Before a change was labeled as significant, a p < 0.05 was required.
tion. (2-5 23.24)
Calculation of behavioral initiations. The number of times where a specific behavioral act started to occur was totaled for the 15-min observational session for each rat. The mean number of initiations for each act was determined for the control and exposed rats. Statistical significance was determined using a two-tailed t-test, and p < 0.05 had to be achieved before a change was labeled as significant.
Calculation of behavioral total time. The number of frames where a behavior continued, including the frame in which it was initiated, was totaled for the 15-min observational session. The mean total time for each act in control and exposed rats was determined, and statistical significance was determined using a two-tailed t-test.
Again, a p < 0.05 had to be achieved before a change was labeled as significant.
Calculation of time distribution and time sequence.
The time distribution of the initiations of individual acts was calculated using an equation described by Kernan et In this equation N , is the number of initiations of act a, T, is the total observational time corrected for the extension of act a, W,, is an edge correction term, and I,(U,") is 1 (or 0 ) depending upon whether the pair (ij) of initiations of act a occurred (did not occur) within a time separation t . The function K J t ) evaluated at eight time points (2,5, 10, 20,30,45, 100, and 200 sec), is referred to as the time distribution of act a. The observational time was corrected to minimize the effects of changes in the number of initiations and the average duration of act a. The corrected observational time for this act, as described by Keman et al. , (21) was:
The total observational time was T , the number of initiations was N,, and the total time observed for act a was t,. Throughout this article, "time" is treated as a mathematically discrete variable and N , is present in Eq. (2) so that the time of initiation was included in the count for the corrected time.
The W u factor in Eq. (2) is an edge-correction term which is important only for acts initiated near either the beginning or end of the 15-min observational period. The effect of this term is, at most, a few percent. For a complete discussion of this term and all terms in Eq. (2) (as well as those in Eqs. Each term has a meaning similar to that discussed for Eq. (1). In this use, each of the two different acts for the sequence analysis, and it became:
was corrected for the extension of
In Eq. (4), the meaning of each term is the same as in the discussion accompanying Eq. (2).
InEq. (3), the(UrP;.P)istheseparationbetweenthei-theventofactaandthej-theventofact p. Thel, (Up;') term is changed to fit the behavioral sequence situation. In order to retain information on possible causal relationshi s among the acts, the formulation is intentionally and specifically asymmetrical in the time relationship. I, ( U y ) equaled 1 if eventj of act p occurred within a time interval t later in time than event i of act a, and I, (Ug ) equaled 0 if event j occurred earlier than event i or if the time separation exceeded t . That is, the sum overj was only for events of act p later than event i of act a.
A restriction is placed upon the calculation of the K functions. In order to limit these calculations to those cases where there is sufficient information to justify their consideration, the K functions are calculated only if the act(s) involved have an average number of initiations equal to or greater than 10 for each of the control and exposed groups considered separately.
Estimates of the uncertainty in K(t). The function K(r) was computed for either data set from the observation ofp pairs of animals (15 pairs for 3 mg/kg and 17 pairs for 5 mg/kg). Each pair was composed of one control and one TET-exposed animal. The set of data fromp pairs of control and exposed animals was used to calculate a M(t) (the difference between K(t) for the control and exposed groups) for a given value oft. The replication involvingp such pairs allowed the use of the bootstrap technique to estimate the standard deviation. This t e c h n i q~e (~~-~~' uses Monte Carlo methods to generate an estimate of the variance of a statistic based only on the data. A random number generator was used to construct 1 ,OOO simulations of this calculation, each time generating a list ofp pairs selected randomly from the original set of animal pairs. Obviously, one or more pairs may have been dropped in any one of these simulations, whereas others were included more than once. Standard statistical formulae were then used on the 1,000 simulations to obtain an estimate of the standard deviations of K ( t ) for the control and exposed groups separately and of AK(r).
Criteria for the significance of observed change. The calculation of K ( t ) involved all pairs of an act separated by a time less than or equal to t. Certain discrete values of t(t = 2, 5 , 10, 20, 30, 45, 100, and 200 sec) were selected, and each time distribution or sequence was quantified by calculating a K function [Eq.
(1) or ( 3 ) ] for each. In determining that a time distribution or sequence was changed between the control and exposed groups, multiple tests had to be satisfied simultaneously. The first test evaluated for each time point the quantity:
In Eq. (3, K ( t ) has the meaning defined in Eq. (1) or (3). The subscripts exp and con refer to the exposed and control groups, whereas M ( t ) represents the difference between the control and exposed groups. The SD [AK(t)]
represents the estimated standard deviation in this measure derived from the bootstrap calculation. A given time distribution or sequence was not flagged as corresponding to a real change unless the value calculated in Eq. (5) was greater than or equal to 2.0 for three adjacent time points with the same sign for AK(t). As mentioqed earlier, any time distribution or sequence that involved a behavioral act that had an average number of initiations less than 10 in either the control or exposed group was excluded from the analysis.
RESULTS
Horizontal movement following TET exposure
The measurement of horizontal movement following exposure to 3 .O mg/kg TET showed no differences between control and exposed groups which equaled or exceeded the p < 0.05 criterion. The measurement of horizontal movement following exposure to 5.0 mg/kg TET shiowed no significant differences for the data taken under white light on Days 3, 6, and 11 following exposure, but showed significant changes for all data taken under red light conditions on Days 2, 7, and 10. The summary of these measures is shown in Table 2 .
Initiations of behavioral acts
For the taxonomy of regular acts, which includes 5 body positions and 8 modifiers, the examination of each of the six data sets involves 13 measures so, if significance is accepted at the p < 0.05 level, one measure could change for each data set as a result of chance. For the 3 .O mg/kg TET exposure (see Table 3 ), initiations are changed on Day 2 (dark) at the p < 0.05 level; one is changed on Day 3 (light) at the p < 0.01 level; and one is changed on Day 11 (light) at the p < 0.05 level. This latter one in particular would seem to be attributable to a chance occurrence. No changes were observed on Days 6 (light), 7 (dark), or 10 (dark). Following the 5.0 mg/kg TET exposure, a significant number of changes in the frequency of act initiations were observed on all days except Day 11 (light) (see Table 3 ).
The analysis of the taxonomy of combined acts uses 6 "acts" so acceptance of an effect at the p < 0.05 level would produce, by chance alone, an average of one signal for every three data sets. The results following the 3.0 mglkg TET exposure are shown in Table 4 . Three initiations were changed for Day 2 (dark), 2 at the p < 0.05 and 1 at the p < 0.01 level, and no initiations were changed for any other observational periods. When compared with its effect upon the number of initiations of regular acts, exposure to 5.0 mg/kg TET had a much more profound effect on the number of initiations of combined acts (see Table 4 ). For the Day 2 (dark) data all 6 possible initiations were changed, all at either p < 0.01 or p < 0.001 levels. On Days 3 and 6 under light conditions 1 and 3 initiations were changed, respectively, all at the p < 0.05 level. On Day 7 (dark) 3 initiations were changed, one each at the p < 0.05,0.01, and 0.001 levels. On Day 10 (dark) 2 initiations were changed, one each at the p < 0.05 and 0.01 levels. No changes were observed in the data from Day 11 (light).
Total time for behavioral acts
The analysis of the total time spent in each of the regular acts for both the 3.0 and 5.0 mg/kg exposures is shown in Table 3 . The results are similar to those for act initiations. For the 3.0 mg/kg exposure group, a number of significant changes were observed in the total time for behavioral acts, these included: 1 change on Day 2 (dark), As shown in Table 4 a similar pattern of changes was observed in the total time spent in each of the combined acts. The 3.0 mg/kg group had few changes, never more than one per observational period, and all were at the p < 0.05 level, and could be accounted for by chance occurrence. In the 5.0 mg/kg exposure group, all possible changes were observed on Day 2 (dark) and they were all significant at a level of p < 0.01 or greater. For the subsequent observational sessions, Days 3 and 11 under light conditions showed no changes, Day 7 (dark) had 2 changes, one of which was at the p < 0.001 level, and the changes observed on Days 6 and 10 were at the p < 0.05 level.
Analysis of time structure
The number of observed changes in the K-functions for both the "regular" acts and the "combined" acts following exposure to 3.0 mg/kg TET is shown in Table 5 . As previously stated, a set of conservative criteria must be met before K-functions are considered for analysis. If an act fails to satisfy the conditions that the average number of occurrences equals or exceeds 10 in the control and exposed groups separately, then the time distribution of this act and any time sequences involving this act are not used in the data analysis. Thus, the difference between the number of regular acts analyzed for Day 1 1, as compared with all other days, is due to the fact that the modifier act "sniff' satisfied this condition on the earlier data sets, but did not satisfy the conditions for the data of Day 1 I . The failure to meet these criteria reduced the number of analyzed K-functions by one time distribution and by 10 time sequences.
Using an estimated false-positive rate of less than 5%, we conclude that: there is a clear signal for change in the data for Days 2 and 7 (dark): a very marginal signal in the data for Day 6 (light) with this judgment coming from a fairly strong signal in the combined acts and, at best, a very questionable signal in the regular acts; and no signal in the data for Days 3 (light) and Day 10 (dark). The data for Day 11 (light) showed no significant signal in the combined acts, but there were a percentage of changes in the regular acts which exceeded the estimated 5% false-positive rate. However, considering these data in conjunction with the results for Day 10, and adopting an overall conservative approach for declaring changes, a more conservative conclusion would be that there is little convincing evidence for changes in the data of Day 11 at this dose level.
A similar presentation of the number of observed changes in these measures following exposure to 5.0 mg/kg TET is shown in Table 6 . There are clear signals for changes for all observational periods except on Day 1 1 under white light conditions. The change between control and exposed values for the K-function for the time sequence "wa1k:sit" from the 3.0 mglkg data on Day 2 (dark) is shown for the first 6 time points in Figure 3 along with the estimated standard deviation at each time point. Here M(t) is defined as the value for the control group minus the value for the exposed group. A similar plot for the combined act "explore" from the 5.0 mg/kg data on Day 7 (dark) is shown in Figure  4 . These plots were not chosen because they represent the best signals, they were chosen instead to illustrate both regular and combined acts, and a time distribution (explore) as well as a time sequence (wa1k:sit).
DISCUSSION
A summary of all of the changes observed following the 3.0 mg/kg TET exposure is shown in Table 7 . Also shown are the total of the number of "changes" which would be expected from chance occurrence. Examination of the data from Days 2 and 7 (dark) clearly show significant changes in spontaneous behavior subsequent to TET Estimated false-positive rate 5 5% exposure, while Days 3 (light) and 10 (dark) clearly do not show any indication of changes beyond that expected from chance. The results for Days 6 and 11 (light) present a picture which is more difficult to categorize. For these days the number of changes, 8 and 9, respectively, exceed the 6 to 7 changes expected from chance, but they exceed it by a narrow margin. Although it might be possible to conclude that these constitute a marginal signal for change, the more conservative approach would be to conclude that these are within the range expected from chance. We follow this more conservative approach. A similar summary for the RAPID results following exposure to 5 . O mgikg TET exposure is shown in Table 8 . Here the results are completely unequivocal: the Day 11 (light) data show no indication of significant disruption, while all other days correspond to significant disruption of the normal pattern of spontaneous behavior.
The interpretation of these changes, following TET exposure, is somewhat complicated by the fact that the neurobehavioral effects of nonfatal TET exposure are considered to be reversible with a clearing time of less than 14 days. This introduces the possibility that particular behavioral effects are time dependent. Thus the behaviors altered by exposure to TET may not necessarily be the same behaviors for all observational periods. Therefore, the search for "patterns" in the affected behaviors is complicated and must be undertaken with caution. Prior to discussing such patterns, it may be useful to point out that when a time distribution or time sequence is observed to change, it may either increase or decrease in the exposed animals when compared with controls. An increase in the K-function corresponds to an act or pair of joint acts being initiated in a manner which is more clustered in time; a decrease corresponds to an act or acts being more dispersed in time. Therefore, for a change which occurs in the AK(t) is plotted versus time for the time distribution of the combined act "explore" following 5.0 mg/kg data at one exposure level, it is important to determine if the change was also observed at other exposure levels. If changes do occur across exposure levels, a further consideration is whether the changes were in the same direction, that is, were they more clustered or more dispersed. Finally, in a more global sense, it is also important to ascertain whether the observed changes are principally in the direction of clustering or dispersal, or if the direction of change is random. On Day 2 (dark) the 5 mg/kg exposure resulted in 15 changes in the K-functions for the combined acts, while the 3 mgkg exposure produced 6 changes. The 6 changes observed for 3 mg/kg were a subset of the 15 observed at 5 mg/kg and all of the common changes were in the same direction for both exposure groups. Of the 6 common changes, 2 were more clustered and 4 more dispersed. In the analysis of the regular acts for the same Day 2 data, 3 of the 5 changes observed at 3 mg/kg were also changed in the 5 mg/kg data and the direction of change for each of these three agreed for both exposure levels. For the remaining observation days there was some "overlap" in the observed changes between the 3 and 5 mg/kg exposures, but it was not as marked as the overlap observed on Day 2. For data following Day 2 which met the selection criteria (i.e., data for which both levels met the requirement of an average per animal of 10 or more initiations in both exposed and control groups), there were 33 observed Combined act analysis aBased on 5% of 41 acts analyzed, the largest number for any data set.
changes in the K-functions for the sum of the regular and combined act analysis in the 3 mg/kg data which could be compared with the 5 mg/kg results. Of these 33 changes, 23 were unchanged in the 5.0 mg/kg data, 9 changed in the same direction in both sets of data, and one changed in the opposite direction for the two exposure levels. it has been observed that in the hyperactivity associated with amphetamine exposure, the changes in the time distributions and sequences which were observed were dominated by acts becoming more dispersed in the exposed animals. For example, in the four exposure levels (0.25,0.50,1 .OO, and 2.00 mg/kg amphetamine) of the Mullenix et al. ~tudy,'~' the combined act analysis showed 31 K-functions being changed, of which 27 were more dispersed and only 4 were more clustered in the exposed animals when compared with controls. Given the hypoactive nature of the effects of TET exposure, the expectation would be that the changes in the K-functions would be dominated by clustered effects. The observed effects on Day 2 do not agree with this expectation. For the 5 mg/kg data 9 changes were more clustered and 13 were more dispersed, while at 3 mg/kg 6 were more clustered and 5 were more dispersed. For all other observational periods, the expected dominance of dispersive effects was observed, particularly in the 5 mg/kg data. For the K-functions which were changed in the last five observational periods following 5 mg/kg exposure, 67 were more clustered and only 4 were more dispersed. This pattern was present, although to a lessor degree, in the 3 mg/kg data where, for the last five observational periods, 23 changes were more clustered and 12 were more dispersed.
During the data acquisition with the RAPID system on Days 10 and 1 1 following the 5.0 mgikg exposure, it was noticed that some of the exposed animals were experiencing serious hind limb dysfunction. This was not observed earlier in the experiment. All animals recovered normal hind limb function prior to the completion of the experiment. Interestingly, normal levels of spontaneous motor activity were maintained in the exposed group when compared with controls on Day 1 1. This finding was most likely a result of the averaging out of the signal since only a few of the exposed rats showed hind limb dysfunction.
Comparison of our data with those previously reported by Bushnell and Evans'"' reveal some interesting similarities and dissimilarities in spontaneous behavior following exposure to either 3 or 5 mg/kg TET. Following 3 mg/kg TET we observed no changes in total horizontal movement during any of the observational periods. Bushnell and Evans observed a change in horizontal activity during the last nocturnal epoch on Day 2. Since the observation periods in the present study were taken during the middle of the light and dark periods and not near the time of change between them, this difference in results might be expected. We observed clear signals for the disruption of the spontaneous behavior in the data on Days 2 and 7 (dark), and no convincing signal for disruption in any of the other four observational periods. The absence of a signal during the observation periods conducted under white light (Days 3,6, and 11) and on Day 10 during the dark period are similar to the results reported by Bushnell and Evans. However, our observation of a signal on Day 7 (dark) is a distinctly different result, since even the late nocturnal epoch of Bushnell and Evans revealed no signal at this time.
In prior studies of the effects of amphetamine exposure using the RAPID Following 5 mg/kg TET, we observed changes in horizontal movement for all dark observational periods (Days 2.7, and 10) and no changes in horizontal movement during the white light observational periods (Days 3,6, and 11). This finding is in general agreement with those reported by Bushnell and Evans. However, analysis using all of our dependent measures shows a clear disruption of behavior on Days 3 and 6 under light conditions, whereas Bushnell and Evans observed no changes during the normal light period in their exposed animals. This difference suggests that the RAPID system may be more sensitive to the changes in motor behavior induced by exposure to TET .
One point upon which the results of Bushnell and Evans'L7' shows more sensitivity deserves to be mentioned. During the last nocturnal epoch, they observed a suppression of vertical activity across all days combined. Their vertical activity presumably corresponds to our definition of the act rear. We observed a statistically significant decrease in the initiations of this act in the exposed group on Days 2 and 7 (dark) and a decrease in the total time for rear on Day 2 (dark). On Day 10 (dark) we did not observe a statistically significant change in either the initiations or the total time for this act, although the K-function for rear was significantly changed in the data for this day, with the initiations of rear being more clustered in the exposed group, consistent with hypoactivity . The difference in this signal for the two experiments presumably is associated with the fact that they are summing activity over a 2-h period in the last nocturnal epoch, while our observation of each animal was restricted to only 15 minutes.
The information on the nature of the changes produced in the time structure of activity represented by the increased clustering of the time distributions and sequences, which was observed for all days after Day 2 following exposure, is information which is not available in alternative experimental techniques. The patterns present in this data for amphetamine and TET show a very interesting dichotomy. Other experiments have shown different pattem~.(~'As a larger base of data from diverse experiments is accumulated with the RAPID system, or equivalent devices, it will be important to analyze these patterns to see if additional insights into the mechanisms mediating the behavioral effects of neurotoxic chemicals can be ascertained.
